Effects of fluvastatin on growth of porcine and human vascular smooth muscle cells in vitro.
The effects of fluvastatin, a new fully synthetic inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, on growth and cell-cycle kinetics of porcine and human vascular smooth muscle cells (SMC) were studied by growth curves and flow cytometric determination of cell-cycle distribution. Growth curves were obtained from counting after 2, 4, 7, 9, 11, and 14 days of incubation in Dulbecco's minimum essential medium and 10% fetal calf serum (FCS). For cell-cycle phase determination, cells were synchronized in G0 by 48 hours of incubation in serum-free medium, then stimulated by incubation in 10% FCS, with or without fluvastatin. There was a concentration-dependent decrease in the proliferation of human and porcine SMC when cells were incubated in the presence of fluvastatin. The reduction in the number of cells was significant with 10(-5) M and 10(-4) M fluvastatin. The G/S-phase transition of human and porcine vascular SMC was reduced to 50% of controls by 10(-4) M fluvastatin, as revealed by cell-cycle analysis. The effects of fluvastatin on growth kinetics and cell-cycle distribution could be completely reversed by the addition of 1 mM mevalonolactone, indicating that the fluvastatin effects are due to specific inhibition of HMG-CoA reductase. The addition of low density lipoprotein as a source of cholesterol failed to support SMC growth and phase transition. Addition of squalene or cholesterol to the culture medium also failed to normalize cell growth. It is concluded that nonsterol products synthesized from mevalonate are necessary for the growth of SMC.(ABSTRACT TRUNCATED AT 250 WORDS)